Composition of aldrin, dieldrin, and photodieldrin enantiomers in technical and environmental samples.
Aldrin and dieldrin belong to the group of polycyclic chlorinated insecticides that are banned under the Stockholm Convention (POP Convention). Despite the fact that the use of these compounds ceased many years ago, aldrin and, in particular, dieldrin are still present in the environment from former applications, leading occasionally to contamination of agricultural produce and food, particularly Cucurbitaceae. These prochiral compounds have a complex stereochemistry. In the environment, aldrin is rapidly converted to its epoxide, dieldrin. Photolysis is one of the environmental transformation processes reported to be important for the compounds, leading to photoproducts such as photoaldrin and photodieldrin. In contrast to the parent compounds, photoaldrin and photodieldrin are chiral and exist as pairs of enantiomers. Although dieldrin and its metabolites have been extensively reviewed, the chirality of many of its metabolites has so far not been considered. In this study, the composition of technical aldrin and dieldrin from the 1950s and their photoproducts was investigated using both non-enantioselective and enantioselective gas chromatography with detection by several mass spectrometric techniques. Full enantiomer resolution of photodieldrin was achieved using a column with a silylated gamma-cyclodextrin as chiral selector. Photoaldrin, however, showed peak broadening, indicating some marginal resolution of the enantiomers. Whereas photodieldrin was formed as a racemate from both aldrin and dieldrin by natural sunlight, the analysis of environmental and biological samples (soil, biota) indicated its presence mostly with enantiomer compositions clearly differing from 1:1. The presence of photodieldrin in soil, treated more than 40 years ago with aldrin or dieldrin, documents that the photoreaction of dieldrin plays some role in the transformation of the compounds in the environment and that enantioselective biological processes are involved in its further transformation. The preliminary data also indicate that photodieldrin probably is not bioaccumulated more than dieldrin.